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(54) LIGHT-EMITTING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a light-emitting device | 
and electrical appliances at a low cost. - 
SOLUTION: A substrate 1 1, to be formed with a semiconductor i 
element 1 2 such as a thin-film transistor and a light-emitting S 
element 16, such as an EL element and a color filter 20 to be »■ 
attached to this substrate are manufactured in separate I 
manufacturing processes, and thereafter, both of them are 
attached to each other so as to manufacture a light-emitting 
device provided with a color filter. The substrate 1 1 and the 
color filter 20 are respectively manufactured by using the 
photolithographic technique, and the yield of the light-emitting 
device provided with the color filter is improved, and the 
manufacturing period is shortened by separately manufacturing 
the both. 
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(57) [5*5j] (tf]E#) 

1 t*7-7-f^ 2 outMJi?* h y y^fyy 4 
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#FI2 0 0 2- 1 5 8 6 1 



[ lt*il 4 ] ifjfcll 2 * fitfflf 3 fcljs V , ifufBS 

[w*«6] w^ii2*7ti4W'*iS3icfcv^T, Mtaa 

7 ] 1 6 Wftlti*-iZi$^ 

x s fria»ffio*SiS3 o o n^Tt'fcait^i 
1 3 ] a*a 1 1 1 2 &fevvr, 

1 4 1 1 1 £fc{i«*gi 1 2 fcjBVvC, 

[fi#gfi 5] If jRii 9 TiHlfjRiI 1 4 rov-f tid>-»- 
tJV^T, liflfHS«©*ffi£CMPaffi&fflv^fflei-5 



[0001] 

aS*t-B8-t-5. #^ E L (Electro Luminescence) 

Wl%%?~4^— K (OLED : Organic Light Emitting 
Diode) t±#3S91©36ft3£1Ifc£4;h,3„ 
[0002] ^Wnfflv^:: irot?#5383ttt 

[0 0 0 3] 

(£IT, EL3gftSSft£^5) 0>M$8#iBAA?^3o E 
[0 0 0 4] EL*3ft»fl|li:i3V^*5-H<k*r**-t- 

emELif«L, tauten* 

R(*),GG»)fcb<H:B (#) K*NSLfc*fel 
[0 0 0 5] rtoia^M^ItSI^ t**ttE 

feS&Ktt-CVVfc. 56oT ( '>fc< i:t3ia©7* by 
[0 0 0 6] 7;)-h!)y^77^Ig# 

3 0ttTt?tv5 t E L»3t»fiwJ!3gXS^«*t^/f 5 
/cit-e^<, «(7P7^ hV y^5 7>rxsro^g* t) 

[0 0 0 7] 

SE*.TftS^fctro-efc5, *£S«rJ&fc-r5fc*©7 

* hy y^y7-f xs©^g4"9t»#sti*v^jt3£ 

[0 0 0 8] 
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[0 0 0 9] *7-7^/i-^t(4fiSiJrojgft^S 

ti.\\ 

[0 0 10] #38WfcJ;fttf3&tt*^«:7&fct-5»itI 
, »fe«£7FM1-?>K3iXf!i tfTtJ^Sfc 

[0011] 

£ffl^xiftiJH-5„ Hi (a) fc*s^T, l mst^fc 
JfiMfc-f- 5 1ST* "5 , ^Uit &mm-f 5 36R t^fctbtf * 

[0012] l l ro«ffi(ifc 

L-T^HMHy^v 5 ^^ (WT> T F T £ V" 1 5 ) 12#K 
T F T 1 2 ©fcJtfcRfcttfc < , h y T'y- 
FSTFT (ftSWtttT'u— t-lTFT) fcKtttf 
FAy-MTFT (ft*«jfcf4a»**:#S!TFT) £ 

[0 0 13] TFT 1 2laiSHl^««l^^5llll 

fcSSftttHMil 3&fflifiLT^»fclSl!3ffi£;h,.5o TF 
Tl 2:fcJ;t>l§Sl 3fififWiIi*©&*^l§:tfbftT 

[0 0 14] NM£1 3 fcgrf 5i 1 4 

1 4iiEL»T-»|S^^^fofc5aTfc9, WtL 

"tIE?Li£AJi, iE7L«i^S, «^£AS t> L < ttW-^tt 

[0 0 15] £fc, |:tS£ UTtttt*BB*o/h*v^»fl- 
S:fflV^5rt^»4L<, /lffl^roiKt 5 L<iS2«(o: 

[0 0 16] 4*5, ^Wrtf-fc^T, EL*^til^ 
Pltl 13, ELll 433itfl9ta 15ttEL*fl6S 



[0 0 17] EL^rFl 6(JW±#1 7idJ;oTat3 

LOi^tf^WJjgtfSfflV^i'lSo i?fih«l 7liEL* 

[0018] 4 fc, 1 8 (IE LIST- 1 6 Sr**J 

±tfl»i>b«it5 ^ PI"* tE L*?16 fcWftftgf 

1 8 t LTttftfaftSWft&ffl^Tfc&V^ y°7Xf 

[0019] rr*-?ro«5gf±^TS«i i©i:^ffM 

[0020] ftt, r^-r^MJ 

*7-7^Wfflroiii 9^fflS-T5 0 s«i 9 
fc LTi4, SSI 1 fcRSt^RlWJtSr-Sifl-rSStR-Cife 

[0 0 2 1] *7-7^/W^SSl 9CI40. 2~1. 
5 unOW-Zn^&m (R) 2 0a, (G) 2 0b 

*3<fctf*fe» (B) 2 0c*s»tf6nTV^5. «fe«£ 
tt«f^©&*OJtSraifl-f 5Jlt?fc5 , 
fcffiJJgfflSasffl^feftS. 4*3, *W*I*^*JV^T, 

1 (R) tt^feOJt (6 5 0 nm#il^-«IH 
ojt) ZM®-rZ»&mx*h<9 , (G) I4*fero 
3t (5 5 Dnmftltt-^I^toM SrSifii-5 

0, (B) (4 5 0 nm# 

[0 0 2 2] 4t, #feS (R) 2 0a, (G) 

2 ObioXXf^m (B) 2 0ci:LTil, <&^pro*7- 

7^•/^^''T:-fflv^f>tL-cv^5W^).&fflv^tl^iS:V^ 

tt#fi7t£3ai-f5#fe« (R) 2 0a, ft^Tt^S® 
1-5#feS (G) 2 0b*3j;^Wfe3t^Si§-t5#feS 
(B) 2 0cfcmrtbfoX\,^ o 

[0 0 2 3] ^fc, EL|g)tSBl-fflV^«fejitt)t* 

< 1 5 i 5 lc®Sro-^**^Mfiv ^ t £ ffl v ^ 
v\ *&S^Hfe«W^*^*5ri-C, EL 

So 

[0 0 2 4] r 5 LT*7-7^^SIl 9(Csg(tb 
tbfc^feS (R) 2 0a, (G) 2 0b*5j;t>*»fe 

S (B) 2 0ctt, /^- = -M (tL<i4^±0ft 
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ffl!l^*$lx5. ®flgl2 lttl~3//m(DMJ¥ (Jffe 
Sid J; 5ti^¥±Hk L 5 SMff) TffM-f 5 ^ t tf» 
£LV\ r^Ltll (A) 0«jSt*5„ 

[0 0 2 5] Hi (A) d&^TteU #7 — 7^f 

/^SKl 9, #feS (R) 2 0a, (G) 2 0 

b, (B) 2 0c*5itW/IBJi2 1t^ftT*5- 

7 *f/W i: Pf .S 0 

[0 0 2 6] ill (B) ilgll (A) roftflgtata 

5. KftB&JtffiS 2 2 fiffi&r* t HIJ¥£PMN-& r i -es 

[0 0 2 7] #Hltero7BliBt::tStBU Lfcl^gtlt T7 
T^/vhy^^Sit*7-7^;^i Sr9J* ©16 

h y * ^SffioD^Bf* U i * 7-7 -f /u* 19 ft 

[0 0 2 8] r^^-f^HJ^^SSSrf^Sl-f 
5 JftiSXS i * 7 - 7 fcfEBf-t 5 Kit IS b & m 

[0 0 2 9] 

T v > 5 t |wj-ro^-§-(c:ov ^x ttHMsrojgffi ©tftW Sr 

[0 0 3 0] 0 2 (A) KfcVT, 2 5Si#7*Sfc 
»l|g£fflv>5. ft*?, »ffi2 6tt«iB£**»b**tft 

mmmihnx\,^ 0 

[0 0 3 1 ] P1S2 6©±Kfii|6»ffilW»P>fc5^ 

1/^7W2 7*5j;T>^2^y^#2 8 ^Ktt bftt^ 
5„ 1 ^V7«2 7 i UTIMISS***: 

y^#2 8l4Ti©^yfy^i-- h©J^n«© 

mmm<Dmmmmzm^xm2 (a) ^Lyt«3ssr^ 

[0032] rtif)|i^y^fl-2 7joitfl2^y^ 

#28ttELJi29*SJ: T/|i £ 3 0 Srfi^Jgfctt»5Mi 
•fSfc*©#HSI£ LTffll^ib*L5 0 ffiot, EL|2 
9 *5 J; 3 0 mm 2 6 KE£t" 5 =£ 5 fcSSnKtt 



2 9 t Lt, Wi2 6©±|i:E?LffiAJiSrKtt, 
K:6fe*##&ft5»#JiS:a9!tta. Sfcfc* 113 0 

[0 0 3 3] W±ro ± 5 i-s S« 2 5 ©JiffifljfcfiHMi 

26, ELl2 9fc±r/ei3 0^P,/^EL*i L 3 1 

sWKttfeft-cv^s. Sbfc, ELif3iimSfflk 

»]|Ba>b45#Jhfl-3 2, ft 5 3 3 

3 3 * -CRttfcK« 2 5 ^*BJ!^*-T?tt^ y is 
7V h y ^x£«i:^ 0 

[0034] jfgMmx^ r.^xm.m L±^-y~yy 

x»£©«ffitJ^slft©^fI m i (a) # 

Hi) xmwLtz.$y-y4^?zmiz^txm2 

(A) t^-r^'s/i/7-V h y * xmo&%£Mtfm>*i 
5, #7-7^/i^l;i^mS##Jii;if2f|feM 

fc&v\, Sfc, El 2 (B) K*i-.t5 
t» *5-7-f^tttSI*S6±K2 2fcU<ttfll3t« 

[0035] *Hife^Jro^)t^fiii, h y ^ 

xS«t*7-7^^^t^sij«roim^J; 1 9ffML, 

Lfc*Kilf#*rj«i 5 r. fc x^%mw 

±Wt LX<Dm*t)i&TZm\l,X^Z 0 /<y 

[0 0 3 6] C&tt0V2] 1211 t L-<ttE12fc^Lfcl§ 

IWM^fcSS^^rocMP (7-5*^> 
*=***yy'/^ R«^fflV^TW«U, *S©J* 

SI 3 (A) , (B) t^f. ^C*5, mi h L< (112 2 
[0 0 3 7] 113 (A) (ifc'V^T, 3 5ttCMPg^(- 

xvmmistitcm&xh*), zvm^mmzmi (b) 

t^#-T;-$>5 0 *»^jT1iCMPS«(iJ; 1 9S«3 5 
m) r©»SSri*fs'f (fe5S**»?>-t© 

[0038] i3 (B) \-iifmmm^^y"yy'^ 
EL*f3 l©JFM$tifcSS^CMPK«(-J; 1 9W^ 

trs«3 6 bir^mt. 0 2 (b) ro#jgtpi:t? 

[0039] ^mm^m\,tz.m^, 

1Q*.T, »^ fifes**** <45rtfcJ:«J» 
[0 0 4 0] [*ftf!l 3 ] *^*«-C*tt, 0 1 t L < (4 



(5) 
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(A) N (B) \Z^1r o ft:ib\ H 1 t t< (11212 T'fflV^ 

6 ftr v > 5 m% t m-<omr\zo\ i45ijs©^*©r 

[0 0 4 1] 14 (A) tH^T, *7-7>fH7^ 
^ A 4 0 ttift^W^ii* <b * 5 7 ^ /VA (7°7 7 9 

7 4>vj>.) X'h<o, ^omm &tKis£xf$m) tttft 

flK4 1a, 4 lbtfSRtte>*l/tl/'>5. fc:fe\ *ms«T 

(17° 7 * f - -y * 7 .< /i> a k ^ t-f r v > 5 ^ , 5J5 fCro y° 

[0 0 4 2] ftttflf 4 la, 4 lbt LTS4, 

^tmi-*L^\ mimzttmrntst. «L<iwvt 

*>K5W^*-#V (DLC) K&ffl^5£&V\, D 

Lcmi-i^&frb i o o < cwTd?ajt©HT-)*fli-5rtg-c- 

& 5 »«ittro{£v ^77 ^fy^7-f^Att« 

[0043] 114 (B) fi^^tfiJ^-yv^'V 

ELif 3 l©Jgfi»5nfciS«f-«ttl!t4 la, 4 lb& 
Kltfc7J7-7^^^7^^A4 0&fflV^fc7J7-7^ 
^trJA0-&t)*5^i:£Jl^H:, 112 (B) Qfltifi&R] 

[0 0 44] #3?ft^*ttLfdI£\ 3WSWOSb*fc 

[0045] mn&H) *mMwx°te, wftgiw.<n^ 
flsftfcftMBi^ftKo^-r eg 5-as sr^v^Kw+s. 

rrffi, B^i-?:WiSliaitflSlt^tt5.»lfllS§c>T 

&3 cmo s nu$£iii^-f 5 r. t b-tZo 

[0 0 4 6] 3=1*, 115 (A) #7*2 
13 0 1 ±\ZTmm 302£300n mOffStMt 
5o *^*^JTttTMl3 0 2 t LTSfclMlsSSilBSSr 

asurffl^s. o i 

l o~2 5wt%tLt*s<tav>. 
[0 0 4 7] TH6K3 o 2 fctt»fM»*fr*Pfc*5 
r i fi*T«rt?* 5, SS30 1©SItU< Cttfffit^ 
«, #HDLC (^t*yK7^^^y) BSSr 
K^-c*3< r ttt^Sb-efcS. DLdiicvDStL 
< tt^^y^jsfemrriiiinrife-tffco, ^a*»e> 1 o o"c 

& T <& iMEttH-CJfcilT? #5tv5*iJ^fc5o 
[0 0 4 8] JJctT»K3 0 2©±t5 OnmOffS© 



3, ftfc, #*Wl*gttISSi-5i5.SH:ft<, #.HK 
(«' H B B ¥«*!I£^tr) TfcftSi* 

0-10 0 nm©JP£Tfcfti4&V\, 
[0 0 4 9] ^ Ut\ 7-130652 

IBttroSWt J: 0 2NiSt3*l£&teiiMlr;U 

Hi > V => t < fiifi V *y V a ^81 fc t v > 

5) 3 0 3 **160ym, Steft^Srffiiti- 

Tjffit LTV— H*-3te«:fli^fcv— !f-T=-/HSftft 

[0 0 5 0] ftic, 0 5 (B) t*-TJ;5(-, ISiiKS 
£K3 0 3^1@S«7tl-yy^77^Iil:±')x 
»yf^^Lt*tt»i|i9M3 0 4-3 0 7 SrffM-f 

5o r tb fe ttft t t f t roffittS t * 5 ^»frH-e & 
[0051] n r X'^mmmxi-i. ^mw-m 3 0 a ~ 3 

0 7±}d^kS*flId^^5«SflI Sri 3 

OnmOSJllMU ^ftSrpSi^WflEi-tS'Fiffi 
»?c* (BUT, pa^#fi*3E*i:V^5) ^¥^1113 0 
4-3 0 7t«lni-*-5. pS^iUfi*7C*i LTttfflJtaa 

©i 3ft(dji-r57c* t<(i^y 

* SrJRiPi- 5 R t»*»i*it««tt«5^ , 9 ^> t» 3 ft 

[0052] roi*aapsn5pffl5p«ft3c* 

1 X 1 0 15 -5 X 1 0i 7 atoms/cm 3 (ft«fi<] 
Kf± 1 x l 0 i x l 0 " a toms/om3) tirfUlA 
V \ n WSgT^D $ ftfc p M7F»7U*i4 n 

it f tw u# ^^mi±<Dmmcm^ 

[0 0 5 3] llk^, *mVfWk3 0 4-3 0 7^foty' 
- h^mms 0 8 h«#!l3 0 8 fc L 

Ttt, 1 0-2 0 0 nm, &*L< (4 5 0-1 5 0 nm 

(Dm £ nm.m z^mmmzm v ^ft «s v \ r ft ism 

[0 0 5 4] #C(C, ® 1 ©»mSI 309tLT30nm 
0 i LT 3 7 0 nm0^^7yMMt5. -ft 

^^7^?-^? hWMS^r9 9. 9 9 9 9%t-T6 
rtT\ OmQ cmKT»ttft4^>^ 

[0 0 5 5] ftt, ^h^^3 11a~3 11g4r 
Jgfife U * 1 ro«*BI 3 0 9 &tJt« 2 ro^mil 3 10^ 
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[0 0 5 6] *HS#iJXi4, I C P (Inductively Coup 
led Plasma : fi|3M£-&3!:/5 XV) SrfflV^^y^i/^ 

(CF 4 ) tfXti&Si (CI ^ SrfflV\ 1 

P a ©fifelgffi^t-t-S. rrottlt'3^f;HOigt5 

0 0W(DRFt^ (13. 5 6 MHz) ^PPiOLT7°y 

^7^tEiLT15 0W©RFt^ (13. 5 6 M 
Hz) &MLX, ArogB/WT^^s^ie:jnt)5J; 

[0 0 5 7] l©±5Wia?)i7f>^l«T 
5i, Sft^^^^IIt^^^^^vSIroil^it^i : 

1 fciE < fc 0 , HBTN= yfy ^i" 5 r t ^ rTI6 i ft 
5„ 4fc, Ui/X 3 1 la- 3 1 leCD^dl^fiJ 
fflLX15~4 5° ©fwN"-^^tf5r-^-M 

2 5° fflT-^^}#Siim5o 

[0058] w o it, mi^^mMi«2ro^mflft 

©Mflf^bftS^- h«tI3 12-31 610117^ 
s/f-^^TFT<7?y-xSB^3 1 7*5<fcr>*Kwryffill| 

3 1 8iS?Kj**tuS. ft*3, FW^il3 1 8ttft% 
«»TFTffly- HSffiSrSSftXl^o 

[0 0 5 9] Jfcfc, h*ffi3 12-3 16, y-X 
@B$|3 1 7*5<fctf Kwri'BjtM 1 8^^tLTg 
B«E^-WtnS^#fi»7ci(f (**M^J-C'(4 y V) fcifofjP 
-f3„ r 5 LT»J*3;h.5**HWI*3 1 9-3 2 7fc 
linffi^*£#l7C^^ l x 1 0 20 - 1 X 1 0 21 atoms/cm 3 

(.tt$t&}\a*2 X 1 0 20 -5 X 1 0 2i a toms/cm 3 ) ©ft 
SX^S^S, rftk©^|€»fW£3 1 9-3 2 7tt:n 
=f t F T © y - xffiisMs <fc 15 K W 

fiJci-5. (0 5 (c) ) 

[0 0 6 0] ftlC, L-v?X h^X;? 3 1 la- 3 1 1 g£ 

JWiyfy ^AftttJR l©iyf> MM t IBl-Oft 

15 (C) J; <0 <b$MiM©«V^- Mi3 2 8-3 
3 2 , y-XgBil 3 3 3 isXXfi K W VIBII 3 3 4^1 
(15 (D) ) 

[0 0 6 1 ] E5 (E) d^-fJ: 5 i/-^ 

h^X? 3 1 la- 3 1 lg£^©*;£ffl^X!B2©agll 

Si (^y^ryl) ^iTOtiyfy^'tS. r© 

* y 3- V ^fcftttJB 1 ©:* y ^> ^«aafc*f Lti->f 

it;; xff 5 ^ y v Mim*m 2 ©^ y fwam t 
^mz^-y i^mftMfrz^kxmi 

[0 0 6 2] r©ir#, m'l h*S3 3 5a- 3 



3 9atm2©^- hl«3 3 5b~3 3 9b iKDffltm 
jg^bftS^- h«£3 3 5-3 3 9$m&£tl, £ b 
f^l©y-xBB$|3 4 0aiii2©y-X|B$i3 4 Ob 

t©««*5g^f>ftsy-xiaH3 4 ofcitfssi© k 

ygB,©3 4 lati2KlKW V1BH3 4 lbir©ffi 
Jf«3g^bft£ KWV1BH3 4 l^ffM^So 
[0 0 6 3] Uv»X h-vx* 3 1 la- 3 1 1 g£ 

El 6 (A) [^±51^ nM^Fttt)76* (# 

nwMxiiyv) ^gsip-TSo i©iit-iinM!» 

ftl«3 4 2-3 5 1 tnM^F|ieti5x;»/5 5 2 x l 0i 6 -5 
X 1 0 i9atoras/cm 3 (ftSltt£fi 5X1017-5X10 
^atoms/era 3 ) ©fetX"^ StlS i 5 KWiflS-f-S. ft 
*3, # WN»Xfir ©itSX n W^^7i.m&& £ 
fcMWSrni^i*S« (b) iP^rtti-f 

[0 0 6 4] tfe, rOi#WtnS^««lffi«3B 
2-3 6 1 fcJgjaSilS. rftfc(&*«*1JWtf±, »1 
©^'- hm«3 3 5 a- 3 3 9 a£ Ril L/t n M^M^tS 
^tioTJfM^nSfc*. nIffl»S«3 4 2-3 
51O1/2-1/10 (ft*lftfclil/3~l/4) 

©»«T?y ^wansns. Aft&fctt, 1 x 1 o«~ 

5X10 i8 a toms/cm 3 (ftSftjICf* 3 X 1 0 17 ~ 3 X 1 
0i8 a toms/cm 3 ) ©iftgXnM^M#?7Gi!f £#tf„ ft 

fc\ *h»»-cw: r ©itsx n m^nyoTtmmm £ n 

fc^tt«b«*«:na!^#B*«l« (c) bW&^b^-f 

[0 0 6 5] nm^ttVOTtmtiflS 1 ©</- h«W 

3 3 5a-3 3 9afcit>7- hftf 13 0 8OT$t 

Tsanrt-s&nasfcsfcfc, iP3i«i±^7 o~i 20k 

V (*H*^jT-«9 0kV) tSfc(C^^i-6o 
[0 0 6 6] Zkt, El 6 (B) [^-f ± 5 I/v'X h 
^^ 3 6 2Mt5„ ^LT N p§!i^M*5x« (* 

3 6 3-3 6 6 &JFM-f £„ r r.-e»ii?#7 >- 
(B 2 H 6 ) S:fflv^^->'K-7 F fetJ;ti 3 x 1 020- 
3 X 1 0 2i a toms/cm 3 (ftf^tli5 X 1 0 20 ~ 1 X 1 
0 2i atoms/cm 3 ) ©iSS t ft 5 «k 5 t P 
5„ aatffl42 0~3 0kVTl^. ftfc\ 

ipm^mmmm (a) tpp^^tt-ta,, 

[0 0 6 7] ftfc\ p ( a ) 3 6 3-3 6 

6 1 X 1 0 2 o~i x 1 0 2i a toras/cm 3 ©itgX y 

», j-mm&nx\,^nm<D^mmmmz%.±^pm 

[0 0 6 8] U'v'X Kxi' 3 6 2S:l^*Lfc 

^tum©itaX^P $ tlfc n I4fc(4 p W^Wk 



(7) 



#ri2 0 0 2-1 5 8 6 1 



5 5o°c s 4mm(DfimM%ftoo ft&\ r©t 

*L<(±g?ltStg£l P pm^TitS. 

[0069] rofcS, nS!^*E*3C*^jSiPSixfcffi 
«, SP *> n §^«ft$t« t L < il P S!*ttfc1jl«-C n W. 

5„ SP*>, TFTfflft^JfMff 3 6 7-3 7 lO 
' = yy/w»ft!iS^(tt<S«$^ '>ft< 1 x l oi6 
atoms/cm^T W&U - ©ffi ttK*-*^ ^VM© 

[0070] i6 (d) k^-txok, mtm 
mmhL<imim{mmm-htez>i&mm3 7 2 &m 

f&-fZ>» *<D&* S«#|g^f X3 0 0-4 5 0t©iB 

[00 7 1] it, 3~l 0 0%ro**Sr^tf*Hft , f 
T\ 3 0 0 ~ 4 5 0 °CT* 1 ~ 1 2 B#ffi<£>$&*Q;Jl£tTl/\ 

[0072] frmiktQ.mmT ^tt a , mwamm 3 7 
3 & 1 - 2 Minroff skij&si-s. mam 

ntLXlt, #y-f5K, #!)7U\ TVVJvmmii 

kiibcb (^yy'v'^D/fy) «rfl!v\Mfftv\ 

[0 0 7 3] ft*}, JimKIHRS 7 3©SEl;a-Ltc 
F 4 # * ^ffl V^fc7"y XV^a^ffi LXt6 <*t 

[0 0 7 4] ftfc, 07 (A) fcgrTJ;5t, JMttft 
Bf 3 7 3t*tLT3^^ W^WU EH 3 7 
4~3 8 0l:Mt5. ftfc\ *H^!)T'(±rroSaH 
Sr, 5 0nmCf^I, 4 0 0 n m<D^* V Sr-gtrT 
/US = PAH, 1 0 0 nmCf-^K^^Sfl 

iH^fi!cLfc=S«tjgroKISIgSti-5 0 fl&rog«BS 

[0 0 7 5] gBjH3 7 4, 3 7 6liCMOS 

M&Oy-X&m, 3 7 5f±KW^E»tLT*l6i- 

5„ ii3 7 7(iy-^.gaH3 4 o yfy 

«f£ U IBS 3 7 8 (4 K VA y-SBH 34 1t^yfV 
TWIN'S, 

[0 0 7 6] jfcfc, nlffi3tt*f LTSM*16{kift««BI 

ti38U u-cSMkafii&fcBMkjtf y 



Sr»*£-fr*fcte-a-*a» b ft 5 1Mb* WWKSrffl v ^ 5 r 

[0 0 7 7] 17 (B) KtMtX. 5 3 8 

2SrffM-f 5„ 382 f±100~400 nmOS 

»j*i-*itfSv\ :o^y? 3 8 2 

tS3 8 \<omfr\z.ffl&Mfot£^x. 5 t-rsnwtfe 

[0 0 7 8] ftfc\ /Oi7 3 8 2(±^JI"Cfe5fc*, 

^JWJ-r-fi/-^ 3 s 2ffl^t45«^icA- 
%nM-tZ> 0 :b| s gtt$ttixio 6 -ixio 12 

Qm K-4L<»1 X 1 08~l x 1 OioQm) tKZ 

[0079] -zmmw& 3 s 1 common Lxmm 
a*ff 5. *mmmxnmK£fcz ioo~i2oti; 

zhfczvmmttmzftLx*yyyyx-?®!m*:ft? 
rttfs-ets. rwtfjMatio, ii3 8icaii; 

5. H*«Bro¥ffl«tt£B&©¥*&i*fi£ (Rms) 
WSnmBAT Cff* U < tt 3 n mJ^T) t*SJ:5tt 

[0080] ftfc\ t/y^^^jairoft^Dtr^ 
=r^, ^tytKa^y ^Aft znfttfx&R^fty 

[0 0 8 1 ] 55c ir, ELii 3 8 3 ^tV^- hfeldj; 

x-hmmumxh^ x % ^ l, s^T*feo 1 1 

[0 0 8 2] **Jfi0!lT*f4, *T T£?LaAjf t LT^K U 
=f-*7^V (PEDOT) £2 0 nmroj?£tj£)lU 

-/V (PVK) Sr8 0nmO**K»ril-t-5 o /Ky^^ 
7iy|JjKi:^LtStU *?y f^*7W^/-7ix 
(±1 , 2 -v 5 ^ aa^^yti^LTi*tixliSv\ 

*^ftv^aS^H (AMi^(v:(±8 0~l 2 0°C) T-ift^ 

[0 0 8 3] Will 1, pv 



(8) 
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K, Bu-PBD (2- (4' -XeiX-rff-JVy*.- 
AO -5- (4"-t"7i^/V) -1, 3, A-ir^ 
i?Ty-JV) , ^Yyy6, DCM1 (4-^77^ 
fi/y-2-^f/v-6-p-v f ^f;i/75/'^f U;v 

-4H-b°7y) , TPB (tF77i=;^^ 
V\ 

[0 0 8 4] fifet**-rs**Jii u-cffl^a 

9 5 9 9 - 6 3 7 7 0#4fc«fcfB4fe 

S iifcttW Srffl V ^ 5 i i: « *-e # 5 . 
[0 0 8 5] W:, ELI3 8 3«r»J*Lfcfe, 
icro/h$^«m!M75^^S^tI3 8 4^400 nm©J|E 

S (flU) 3 8 1, ELI 3 8 3 *3<fcl>*|^i 3 8 4^ 
tfE LjjfT-3 8 5m$l&&hZo 
[0 0 8 6] fcfc, gS3 8 4 £JFM Lfcf£, ELif 
3 8 5 Sr^tS5 ± 5 iat^yv"<-v'3yi3 8 

6«rS»tsrttt^rS!i-cfe5. r©Bg, */<v y s?©& 
HJHSr^y^-v-a i/fflS 3 8 6 i Uffli^ri^- 

5. DLcKnaaa»6 i o o*C£iT©a*f6H-cri» 

7 * > ^jfttfSiti < , E LIS 3 8 3 ^Itffi 3 8 4 ©ifrffc 

[0 0 8 7] ^'7V"<->3 y(ll3 8 6±{dit 

±tt3 8 7*rRtt*"<-«-3 8 8 £I£9l^:b*2>o if± 

#3 s 7 1 \,xK%K!m\mm*m^titi&.< . 

[0 0 8 8] */<-|t3 8 8i:Ltli, tfy^S; 

S« (/7^f-^7^;VAt)tW Srffl^Sr tjSS-C 
K> #i-DLCBi^SS:itT*3< r i:tt*at?fc5. 4 

[0 0 8 9] r5tTH7 (B) ©^Sg-HtS, fc*3, 
/<y^ 3 8 2 &M$,Lt£lks y 3 Vffil 3 8 6 

^>7^yM) ©J&IJf=gg£ffl^T, ^M»»*Tlc 
[0 0 9 0] jfcfc, *7-7^;^fflC#7^1S3 9 

o^ffliu -t©±^*fe« (r) 3 9ia, m&m 



(B) 3 9 lb*Sj:W*6Ji (G) (HijHH*) 
■f-<5. r©i£, (R) 3 9 la*3.fctf£ffiS 

(B) 3 9 lb£3 9 2T*^$ft5gR#T-a;te5o CI© 
Kft D g|5# 3 9 2 «3l3tgB t LTfttg U Hf^©!^ 

[0 0 9 1 ] * LT, (R) 391 a, #£Jf . 

(B) 3 9 lbfcitm&S (G) (HiiHi-1") t«t5 
aHSrspffl^-f-5«Jii« 3 9 3 fcKit, *?-!7^W 
£r5£f££*5o r©OTgl 3 9 3 &ffiV^7J7 

-7-f/^S:Ifi3 0 1 ©SffiWcflifl-g-fcHt:?.. rti 
t± 0 El 8 C^-TE L»3feKH^^-t-5 0 

[0 0 9 2] rr-e#TFTl:oV>TK9?t5. ffttHI 
Hl±pft^HTFT4 0 1 £ nf^/HTFT4 
0 2 i£M^i;ifi^^fcCMOS0j££K#W5l 

Tti, ->7H/i/7^ ^y77, W</W>7;?, 77 

L<ttD/A3i"<-*fci*#£4*i,5 0 
[0 0 9 3] pft^HTFT4 0 l©g'l4Ste, V 
-*«*4 11, KW y«4 1 2St>'ft^MM 

«*4i3*r^tr. r©it, y-*fg«4 1 lfcitf 
KW >iS«4 1 2 tt^- httftll3 0 8 S-#EA/t?» 1 
©7*- KWffi3 3 5afcfi*o"t^S„ 

[0 0 94] ^fc, n7^^MTFT4 0 2 ©ffi'ftS 
liy-^jtiiU 1 4, KWli«4 1 5, npft* 
ft« (b) 4 16, 4 1 7, nSPFIfitlffi* (c) 4 1 
8,4 1 9*5j;t>*f- J f^/l-^ffliS4 2 Ofc^tf, r© 
it, nlWftW (b) 4 16, 4 1 7(4, 7 s - h 
ffi&lg 3 0 8 fc*l5A,T?$& 1 ©y- HS3 3 6 aiCiifi 
fcbfl^iSfcttttfcilxTSBB, nI^F»S« (c) 
4 18, 4 1 9 (4, 7 s - 3 0 8 ^ttA/T'fi 1 © 

7* — F-SS3 3 6aKlSft5J: 5fcSWb*l/r^5 0 * 
*5, ^1©7-Mi3 3 6afc:»fc5J:5te:Kttbft 
fc nS^*fi*^*e ( c ) 4 18, 4 1 9 (4* 7 h * + y 

[0 0 9 5] B*tlSi^i47^s/5 : ->'7'TFT4 0 

3 t tlWT F T 4 0 4 jXTV^. 7. 
yf^^T F T 4 0 3 © KW VttfliSSllWT F T 4 

04©7 f -hi-*m^ (-Sit $ *xt *5 19 , Myfyy 

TFT 4 0 3 &3>LTfl;ijftfl5lJftTFT 4 0 4©7-Y j/f- 
»ffcS*fBI1ip<*;ft5. ^LT, ««EffiiJffllT F T 4 0 4 «t 

[0 0 9 6] yfy^TFT4 0 3©iSttSl4, V 
-X$t®4 2 1, K W Vffi*4 2 2 , nl?ffift|% 
(b) 4 2 3-4 2 6, nl^«!|Ii (c) 42 7- 

4 3 0, ^«M«4 3 1 , ^ + */H»J*W«4 3 2,4 
3 3 £^tf 0 y-7.ffl«4 2 1 fiSEH 3 7 9 ^ 

bry-^ss»3 4 oKijjNKSiia. ^i;KW7l 

«4 2 2 [4Sfl« 3 8 0 Sr3> UT K W 34 1tg 



(9) 
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mznzo r©Kwviati3 4ittaMffliTFT4 
0 4©^'- hmma 3 9\z.&m£frz>o 

[0 0 9 7] 7^4 j/^V^T F T 4 0 3 <75«jgttS*6<J 
tllnf^;HTFT4 0 2 tP«T*!), nl« 
*!M£ (b) 4 2 3~4 2 6l4^Ff6«3 0 8^ 
^SBiroy-hfltfi3 3 7a, 3 3 BafcttfifcfefcV* 
J;5(-l£ttf>*lT*3i9, ni?K«ei (c) 4 2 7- 

430 Mfe«3 o s %mAj-vm i ©y- vm.m 

3 3 7a, 3 3 8atfi*5J: 5 KKtt btl/rVS. IP 

[0 0 9 8] ftfc, v^ifl F T 4 

03i Ltnf^^HTFT^V^i^Lfc^ 
pff^HTFTt LTtav\ 

[0 0 9 9] m«U»T F T 4 0 4 ©SttStl, 

y-^'W«4 3 4, KK^fi*4 3 5*S,fctff-lr*/l' 
JFM®«4 3 6 ft^tf. m»J»T F T 4 0 4 ©«3£l4 
S«tttp^^HTFT4 0 1 kmWXh'O, -J 
-*W«4 3 4*5 it/ K W >ii*4 3 5 fity- YW» 

0 8S:ft^ MS3 3 9atl/iot 

V^5. ft&, *^Wi|-Ctt«^ftiWTFT4 0 4 fc LT 

iTFTi LTk&V\ 

[0 100] rr-CIi*WSr±tB*»?>afcia4:ig9^ 
1- 0 H9fc*J^T, A- A' TH»WLfc»fiiiHSr 

12 10 (A) (d, B-B' T?93WfL/tWfBiaS:Bll 0 

(B) te, C-C TWIWLfcWraHSrHl 0 (C) d 
^-f= ftfc\ BIO (A) l^^-7fynFT4 0 3 
©lfrffi#ti££^U HI 0 (B) itn&m T F T 4 0 
4©»rBi«3ifc^U 010 (C) tt««f&*<0Wrffi* 

fcflsJSHgfc«k 5 ftM^mxh <9 , &Sfcj£ 5 ~ 
El 8 -efflv^fc^Sr#flg-t-5. 

[0101] *1\ X-Y yfV^'TFT4 0 
g|9*3J:0«ia 1 0 (A) SrfflV-Clft^-r 5. El 9, Hi 
0 (A) C*3V>T, 6 0 lttffitt«-CS)5. ISttf6 0 

l©PMf(4El7 (B) TTRWU*:a»)-C*)5!&»b^rT? 
©S£W4€»§^5o ^LT, y-*Ei»3 4 0W:gBiR3 

7 7^LT»4|6 0 1 iHS^g^tl, $bt 
mm 3 7 8WLTKW >EiR 3 4 1 t WflttHlgSK 

[0102] sttii 6 o i ±iz.n?~ use o 
SttJfe o l t£fc5»3tfH5 (E) ©y-bf«3 

3 7, 3 3 8fcffia-t-5. y-HW6 0 2»3 

>-yy hJBS6 0 3try-hBill6 0 4 4:«ft«jfc88K 

[0103] i^ld, flMJfflT F T 4 0 4 fCol^TH 9 
*5it/E110 (B) 09, BIO 

(B) fc*JV^t\ 6 0 5i±Stt«T*fo2>o IS1416 0 5 

mnmm7 (b) T»WLfca0-c*> 5 



«E0t*M6) 3 7 9 tm&ftfcgSHE^a'k KW>-f!*i4 
E«3 8 o*5i^H»«;S (E LS^roBiS) 3 8 1 t 

[0104] &ttJl 6 0 5 ±{dtt^- HI33 

9^ft?sHTV^ 0 7 s - MS 3 3 9 1ih*K^iI 
3 4 1 ^fgttleo 5 ifi*5«|S#fc:tlS1-5. 
KW VEI3 4 ltt^W^SMft^tLTgll 0 (C) 
^i-«j#**©±*BJ*ffi6 0 6***15. IBS (S«t 
ftftifft 3 7 9fl=<>^ hgpe 0 7K1T¥«#«6 0 
8 tlMWl^l^il, r©^3gfrJ!6 0 8«ti 

[0105] *H»fiflJ©E L*3tSttOH]K«fiic 

m&mi it*t. ftfc, *n*^t:-ttx^^/kiE®j* 

iblUKg8 0 1 , ISl!fg|5 8 0 S&l/y- MElKf J0!£§ 8 0 

ieb t ay-^mmmm^ ±. MiiiEfjEM*^ 
[0106] *mMfflxi*mmn 8 o 8 t*-f yf^^" 

TFTt LTS 7 (B) IOtc L-fcflliiro n f-**/l'£!T 
F T*JK»t btl, -<D*4 v^y>fY FTtt^- hflffi 

shies 8 o 9\zmmzti±?~- hw&k y-xww.Wi® 

188 0 l tSN*Sixfcy-^E«i:©XjSl::E11SixT 
^5. ^yfy^TFTOKKVttpf-t* 

[0107] y-^«,IEi]0KS8 0 1 (4, i/7 h 
? 8 0 2, /<?77 8 0 3, 7 5^ (A) 8 0 4, ^7 
77 8 0 5, 7?f (B) 8 0 6, ^777 8 0 7^1 
ttTl^5. ft&, r^o^BlliOli^-fi^yf- (A) , 

(b) <DRt>*)fc-v-y7°y (^^77^- 
h) fcKrtntfav^ **-h««b0*8O9 

(4, -77 h 1/7^^ 8 10, Ay778 1 1 £!£ttT^ 
5„ 

[0 10 8] !fc*3, H^LTVn^V>^, B^g|58 0 8 Sr 
MEIg»J0g&8 0 9©5oet«t£ fcty- h 

[0 10 9] ft 38, _hlB«i?!cS4, H 5 ~H 7 (d^L/tfF 
grgi^o t t f t 5 r t ia o TMI' * 

ISI8Sg|5©*^©^bTV^^ v *S|ji^©f^SixStr 
ft^tf, ^©ffittif^tlHSS, D/A3^-^, 
t^T/T 1 , y«IE|lIliSfti: - ©^aiIISg*|W|-S«±(- 

[oiio] Sfei:, ELif^Itstferolti 



(10) 
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gfto^T12 (A) , (B) ?£ 
*5, &»KlJ&£TBl lT'fflV^^?lfflt5„ 
[ 0 1 1 1 ] El 1 2 (A) it, E Lili^-<D£l\ih£-e£Tfr 
ofc«s^i-±®Eir-fes„ M-ef§nfe8 ois 

y-^-fUIEfjlHlK, 8 0 8 8 0 9 f±y- Mffl 

mwrn^x-h^o *fc, 9 o i 9 0 2tti& 

1 v—A-W, 9 0 3 tt* 2 ->-M/j-t:fe 5 , « 1 v—A 
W9 0 2t'I$tlfcrtIro*^-«-9 OltE Lm^-fr 

[0112] fc*S, 9 0 4 (iy-^ffl«lHlSig 801S 
t/y- MM»IHSg8 0 9^A*S^5«^S:€*f5 
fc*rogSB5Ei»T?& 9 , fl-SBA^iS^i: ft* F P C 9 0 

[0 113] 112 (A) SrA-A" -C^JBrb 

tzmm^m-rzwrwmzm 1 2 (b) k^-t. 

El 12 (a) , (b) -ett^-roWftJcm-ro^Srffl 

[0 114] El 2 (B) C^tiSt, *7^l«9 

0 6 ±(dfiMlifgG 8 0 8, MRiLIEffijlHSg 8 0 9 

fiR § tvCio 5 , ®*«5 8 0 8 (im^SJffilT FT4 0 4 i 
^© K W^fc««»tS8K*n*:H*«fi 3 8 1 

iSS 8 0 9lipf^/HTFT4 0 1 inft^/HT 
F T 4 0 2 i Sr«1f«jK:a*-&fc*fcCMO SHIKSrffl 

[0 115] H*Stl3 8 lttELSS^ORUSt Ltl 
Miti3 8 10il5»tH:/<V^ 382 
M*«ffi3 8 1±CI4EL13 8 3*5j;tf 
EL*T-cO|tS3 8 4z53ffM£tb5„ PSS3 8 4 il^B 
*fc*ii«EitSt LTfctttfBU ffi^fc«9 0 4» 
LtFPC9 0 5Cl^tt«^jXtl/^, Sbfc, 

0 8&lW- HSMESJHIB&8 0 9l^i)h.5* 
^li£TltS3 8 4TS^tlTV>5„ 
[0 116] 4ft, Kl V-^W 9 0 2 Id «£ 19 

9 0 l^WU-e-iaSix-cv^. rot*, 90 

1 t E Li(i-7-irolSIIBS:5S«-r5fc*tc«flilgE*»P>*5 

if-fcggitt-Cfc&VN, ^LT, Sl->-/V#9 0 2 
»rtflj(Cl(iist±W9 0 7A5S«^tltV^ 0 ftfc, f?l 
V-/V-W9 0 2, »Jh»9 0 7 t U-Ct±*afttt»IB*: 
ffl^Srotfs»£Lv\, 4fc, SB 1 >"-/*9 0 2(iT*# 

v\ #Jh»9 0 7Ort«K»S'«i*Srt>o*Jf 

[0 117] EL*^«r«5J:5KLTKttf>;h.fcitit 

#9 0 7i4*/<-tt9 0 1 zm%-tz>tz.tsb(Dm%mt l 

rt«fg-rSo *MhW9 0 7 t LT}4, ^H5K, T 
*y/K PVC (^yii'sWDy^K) , 

->y^-y«s pvb (#pt"=^7"f7/i') * 



'[0 118] 4t, *$mWVtt*'<—#9 OlitT 

F R P (Fiberglass-Reinforced Plastics) {g, P 
VF WKs/V7B7'CK) 7^-;VA N v^7-7^ 

[0119] $ ?> t*Hlfe^J-C«*/<-tt- 9 0 1 WpEJffi 
tRXI (JHWilKliDLCM 9 0 8a, 9 0 8b£2 

-3 0 nmroffSfciKtt-r^a,, 
lHH3J:tf*©«A«:RCi t &K#'<-*f9 0 l©$ 

9 0 8a^M)tS (^6<JtH:nffl3t«) SrlAt)#»t5 

[0 12 0] WjhW 9 0 7*rfl3Vvt#'<-W9 0 

l£&*LfciL lt±«9 0 7rolffi (flIMffi) £85 

±9t|2 9 0 3 So fi 2 ->-/l4t 9 0 

3ttlBlS/-Afl-9 0 2 tlH DWftSrfflV^Sr t^Tt 

So 

[0121] «_hroj; 5fc«5STEL**fc*fr.itfcr9 0 
7td#tAi-5rttcJ;'9, EL*^S:W^^« 

[0122] mmm 5 ] *5as«n?tt, *&swe« 

©WtoV^tTH 1 4 Srffl^TllftlJl1-5. El 1 4 fcSW© 

9, 110 (A) -010 (C) fcfflV^TRWLfcfcO 

[0123] 114 Cl&l^Ts 1101 (4##,S 
(R) , 110 2te*#Ji (G) , 110 3(i#fel 
(B) T'feSo £fc, 1 1 0 4(4?i l F-fe^|S-fe$*?)PI 
1 1 0 5(4|ffe(C?Sfe§-&SH*s 110614*fe 

•tt-5B« 1104 (r) 1101 zmn, m 

fel^fe$*2>H*l 1 0 5^«»feJl (G) 110 2 
Sr^tt, »-fef-?Sfe^i±-S®» 1 1 0 6ttt#fel 
(B) 110 3£13:ft?>o 

[0124] * fc, #-feH (R) 1101, *£S 
(G) 1 1 0 2*5iT^#feS (B) 1103B^y- 
*BB$|1 1 0 7^J;t/m}^^lll 1 0 8<D±.%X*mti: 
9-&v\ 363tSBl 1 0 9a~l 1 0 9dfcJ;01 l l 0 4- 
MLtv^o rroi 5i-#S*(4ii3tg|Sl 1 0 9a~ 

I 1 0 9djo<tt>'l 1 1 OtdioTH^^fcfltiti:^ 

19 , #H*T-£jjfc $ ^xfc^S Jt© 5 hmftU 1109a- 

I I o 9d*3itj«i 1 1 o i^mLtzmtmu^h^o 
ip h , ksh- s a* is t v n -r fiig-g- ^ am w mu-r 



(11) 
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[0125] &m&m\mmm^i]-^-/W-7- 

b ft 5 ItS t- Sfc <Q £ tf^F ^-a- £ 5 r i A * T- # 5 „ 

wt\ i~i o%co^p*ir-rsr ttmt. LV\, 
[0126] ftfc\ *nifi«iji4»w©iiite©?K«-e»w 

gjfe&i 4 rov^-f ncomti 1 t> § s t-a^^*T»-r 

[0127] c^wjij e ] ssk (Dmmmma xnmm 

ft5EL*m«rfflV\ *iia»fc;fS*t£ft;fcfi£,ttS\ * 

fes (r) , (g) ^L<fi#feii (b) \rn-r 

rifc J: iMt)L<l«5r<l#l^ 

[0128] *mmm-ei*. fc&\z%&isitzm*\z.tt 

ft $ * 5 Pi* i- t±#&3S3ttiS# <b ft 5 35ttS 

L<(iW£ft£, tft^ftfcfe* (R) , #£Jf (G) 
f)L<(4ffei (B) fca-frt-Cfettaf&fiLhiS-Br 

[0 12 9] *HJS^J«7)»-a-, »fetL<IJWfe 

-fft(«v\ 

[0 13 0] fc*3, ^lllfi^JrofltfiKtt^Mro^lferojg 
DfU HIS^J i ~&660fl 5 w^-f ft©«fi££ <b g afc»* 

* Life J: 5 t*tfeil:Ife«fK'*-Jl?^ : f-S:tt 

[0131] [H*#J 7 ] **li«Ti4, h ur 

[0 13 2] *fef-ISfe**5W*t:: 
tt#£tt&*fe3tK:3Eifet-5&g*S£7Bj*U Stem 

£ffM"f 3 „ d (D&m&M li-tefti <b © £ ffl >^ft Si& 

[0 13 3] -t LT, #fe«Ma»feJMt£*Lfc#fe 
ft, iKkfe3t*iJ;tr«3tS*»fe»*tSftfc#fi3tSr, ^ft 
**ft*fe« (R) , *6* (G) tLOitfei (B) 



[0 13 4] *HJfi0iJt?H:, %%Wst Ltffet)L<tt 

f5ri»U\ gift 5R*&-CfigKi-5ri'bW 
[0 13 5] ftfc\ *H16fiaj©*fiKH:|SMrollJfi©jg 

ml hjsw i -mmm 5 rov^-fftco«^ir s aim* 
Stf-c*s< r. itt^rSBrefca. 

[0136] [&Bji0tJ 8 ] *^JS^jT?(i»^J 4 t ^ft 
WE* (y-hBH, y-*Ba«L KKySltL< 

tt««£#*&i»30 ©^fiK$ft5sasm*5^, tft 

tlifefc^E L«^#5t(l««4 t(5(3:^1tT&5 0 
8ot, »4^M5>t|LTIl El 9, 110 

(a) ~hio (c) -efflv^-^Sr^lffl-rsrttl- 
[0137] r. ?-Tmm\<,*±m^%tzmzmi 51: 

Ell 5tfcv^T s A- A' TSKrLfcirE 
HfrHie (a) B-B' t«LfciI0^i 
6 (B) t, C-C -e-BJWf UfcWfBBIS-lll 1 6 (C) 
(C^i- 0 *j3 % 016 (A) j/f-y^TFTWSIf 
ffi*3t**L, El 16 (B) fit«i«TFTCBfBI 

a*r*u ei 16 (o ttfiy***©i(rffi*aft*L-c 

[0 13 8] Sf, ^-f y^V^TFTIHOV^Hl 5 
joit/Ell 6 (A) SrfflV^SiM-rS. 015, Ell 6 

(A) t*5V^T, 12 0 1 ttSttST-feS. 1 2 

0 1COf¥^(±El7 (B) Tl^eflLfcX^ yfynFT 
tW*T?*>5!6»?>ri-C©BiWH:4ri»-J-5 D ISttil 2 
0 1 co±t(iy- bSeigl 2 0 2 riSfift 9 
bT^itgLTV^^, 0 ^LT, ffitt|120 1tliy^ 
GUI 2 0 3j3it/KW 2 0 4iSgSt$ft, 

K W ^SB,« 1 2 0 3 ttSflEfflUPT F TCOy- 1 
2 0 5iC^$ft5 0 

[0 13 9] »C^ N m^SiJ^TFT^oV^TEl 1 5*5i 
0E116 (B) ^fflV^TRftBJ!i-5 0 mSffiffilJWTF 

t ii r oco t F T ^s^y i^SiH^ ftfcfljit i4otv^ 
ri-t;■(i ; ?:roj=^-*■^c:ov^Tcom^^$:^T5„ Eli 5, 

El 16 (B) (d*5V^T, 1 2 0 6ii&fflfT*fc£„ fS'ffi 
S 1 2 0 6 roP^flEl 7 (B) -elftW Lfcm?iftfl5ifflT F 

t t mmx*h2>fr h z. r -c©RWf4«is-f 5. 1 

2 0 6©y-^«*tt«!lE«WMft 1 2 0 7 «^$ft, 
K u-f Vffl^fi F >-SS^ 1 2 0 8 Sr^ LTPi**S 
(EL*^FC0KS) 1 2 0 9ilIftfgi$M P 

[0140] isaiiTFTo^- bsan 1 2 0 

5 (im?Jft«l&a 1 2 0 7 COlTl-fcV^TEl 1 6 (C) 

*i-fiM«»*i 2 l oro_hfismSi 2 1 1 ^r*ft5 0 r 



(12) 
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(O t # , nMW&U 1 2 0 7 it^^frJI 1212ita 

m^mwizfri, rro^frin 2 1 2«mi 2 1 

»8f8*l 2 1 O^^ttSttMl 2 0 7©Tfcl» 

4i\ 

[0 14 1] iBSTFTlMV^aWti. *n 

Jfififijropi* ttt^-C yf^T F t t IS] t«ao}H*T 

FT 1 2 1 3^(tP3^TV^= iiTF T 1 213© 

ffitti 12UB, v-^mmmmm^ 12071; 

SMSStk K W K W >GK 1215HL 

xmrnmrnr ft<dv- msh 1205 tnnmmm. 

ife fc, ffiftll 2 1 4<Dffimn*4 >y?->t*T 

FTi & 5 x-comw i-i^m-f s 0 

[0 14 2] fKTFTroy- MBS (KT> iH 

*y- hESltV^) 1 2 1 6li*>r y^TFTC 

^- hem 2 0 2 i^tdistt^tL-rv^o 

[0143] hEU 1 2 1 6 fcifi*T F T 1 2 

13** S ft A 5 i mSEffiiJWI TFTOy 

— h IBS 1 2 0 5 liftfflfcjK««f£0ti|i&i» 1 2 0 7 h It]* 
tfcfcfc.5. BP*,, «fc1H»TFT#;*-:7*ratefc5fc» 
EL^3 8 5^IS©tm<**), 3S3teiiS.lt 4 
oTBiltiBJTti. 

[0 14 4] r<75j; 5 id, S4TFT1 2 1 3£!S:tt5 

■SIB©*!*******. HP*>, »*IWHffll#S;©Hfc** 

*3, r co J: 5 4f£*T F T Srffl vfc E L»3t»«fcH L 
tHI^l 1 - 3 3 8 7 8 6-^«:5lffl-f-ixtffiV\ 

[0 14 5] *|llSffijrofll^tt3SMw*iS(Ojg 

Ms H»>J2, |«J 3 t L < ttHlfeM 5 -MS#iJ 7 CD 

[0146] (HK^ 9 3 # ll^«Tttllffi^J 4 t M4 
5^»Ig-T:-EL|83tgB4-^M-1-5^Ji-oV^T[ll 7 
£ffl^Tlft^-f5 0 4*5, H«?44 XgtfJIft 

5 AT »t -C & 5 O t i: T HWJ 4 Tffl V ^z.®%* 

[0 14 7] £f\ iMHW^IilSl^ot, 15 

(E) roxe*-?fr5. 1IU *H*f'JTiiia 5 (c) 
TBI 7 (A) o«Iis»b^5. 

[0148] m^s mi 7 (b) (^-r <£ 5 

h^X* 3 1 la~3 1 leSr|!S5*LfcS, ¥«#JIi-n 

6 (A) (i^Lfc^PXgilSl«W^-ClTX.«fiV\ 
[0 14 9] r 5 LT, nl5F«*«« (b) 5 0 1- 
5 0 9fc±tfna*tt*MH« (c) 5 10-5 19W 
fiSc£tl3 0 4*3, nSPFffi*!l«MS (b) 5 0 1-5 0 9 



fcJ;^nM^f£«M* (c) 5 10-5 1 9\Z.H*tli> 
[0 15 0] i^td, h^X^ 5 2 0a~5 2 0e5r 

ML, H«ajiro[H5 (c) t^Lfcffi*DXSill« 

5 LTnSPF^fi* (a) 5 2 1~5 2 9«^ 
5o 4*5, til^»« (a) 5 2 1-5 2 9(^4 
*i5 nM^»7£*co^I*ii^ft^i|4 Sr#M1-ntf 
V. (HI 7 (C) ) 
[0151] rrot^r, n M^feffi* ( b ) 5 0 1- 
5 0 9C05*jV'v ? ^ h-v^.^ 5 2 Oa-5 2 Oetfffii^H 

5nl^«ft«« (b) CDfiS (LDDfi£) 

h-v-X^ 5 2 Oa-5 2 OeT'gSiCfSffi-C-tSfcfeLD 

[0 15 2] lz-^X h-v-X^ 5 2 0a~5 2 0e£ 

Ke*U h-^^^ 5 3 0SrJgfi£i-5. ^LX, £ 

fi^j4WH6 (B) t*Lfc«ftIXStWI*tpSI^*fi 

^»®« ( a ) 5 3 1 -5 3 4 imrfLZtlS. 4 
*5, p^»ffi« (a) 5 3 1-5 3 4 t^Sft?) P 

ffi*tt*7c*©»« tt&iSfcl 4 fr#JH-f ntfAv\ (0 

17 (D) ) 

[0 15 3] rcofottt, ^»J4WIII6 (C) 1^7^L 

tLtfSV\ 4fc, ^LfcTFT«iti4^Jfe«4 tm£ 
mMXhZtc®, SaS«4 0KW*r#HSmtffiv\ 4 
*5, #llffim^ro||^cD?#fg, ^^iJ2-«^iJ8 

^imxhZo 

[oi54] cmsfiaj i o ] *mmmx\-±mmm 4 1 m 
4s^sxst"e L^ftmuzim-tzim^^xm 1 

8fcfl3vvtRH-*-5. 4*3, Sll(i«4 tft'poiSiSJJ* 

4 5 « it x fc 5 00 -c^g icij^ u t 4 T-ffl v 

[0 15 5] 4-f, «^4Wf^MXg^^oT, 0 5 
(E) »IgitlT9 0 fflt, *Hlte0ljT?tt0 5 (C) 

tbi 8 (a) ntmnmiotis. 

[0156] mi 8 (B) t^i-j; 5 v-^ 

h-7^^3 11a~3 11e»SLfcl, nM^MtlTC 

* (*aMT1iJy) 4*3, rr"CiT5 

nS^#fi*7cHl©^*nXSl4, Hlftfiaj4<750 6 (A) Id 

[0 15 7] iHT, nlffiil* (b) 5 0 1- 

5 0 9fcitfni»I* (c) 5 10-5 19^ 
J«$^5o 4*3, ni^Fiftffl« (b) 5 0 1-5 0 9 

tekxinm^myoffi® (c> 510-51 9tt*n5 



(13) 
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[0 15 8] V— Mi3 3 5-3 3 9£-v-X^ 

iO-TSo r 5 LTnM^ffiMS* (a) 5 4 1-5 4 9 
mmZtlZo ftfc\ n»«W« (a) 5 4 1-5 
4 9 nS^tt*7£*©ji«HtSfelfc«4 S:#flg 

■ttltfftV\ (El 8 (C) ) 
[0 15 9] US?* 5 5 O^ffMU m 

mm 4 com 6 (b) ^L±m\iT.nkmm\z. P m^m 

#)tc* (*H*^T'tt#n^) Sr^n-TS 0 0 LX p 
S**6*iS«S (a) 5 5 1-5 5 4«^5„ ft 
*3, paJF««lS« (a) 5 5 1 -5 5 4 (d^lfctLS p 

18 (D) ) 

[0 16 0] rwfcttt, «^J4WH6 (C) (d^L 
fcfSttflSlg£il*©Xgfc:t£oTE L^JtgfilSrf^K-r 
*Lff&V\, ^LfcTFT«5timift«ij4i:S^ 
E]«-Cfc5fcfc, «^4<73m^^#,lf.i-tlifaV\ ft 

[oi6i] mmm 1 1 ) 4 ^n«p B «s»K 3 

7 3 t LT««£fflWc7$\ #*li«-CttJ£*«:£lf 

*-fE6 (b) ©isst?**.*:^ 

iU9tl00~2 0 0 n m<Off£ <Df*!f Hi (#JlJfe 

mxmmtmmmW:) s„ 
[oi6 2] iae (o tmm^mtxu^n 

l\ 7^id8 0 0 nm-l n m<DW £ (OMWlWMWk C£H 

r B ^Mt m &Bi£tzito\z 3-100 %ro7K*^-atf#ai 

mf(-T3 5 0-5 0 0°C<7)f!*g£tTl\ ffittSO^F 

[0163] rfrtbroxgrogL y-^EISt) L<I4K 
WKW y BBiH &'<y S"<- ~> a 5 = #*ife 

[0 16 4] ftfc\ #£ffi0J<O«fifctt£W©l&J6©# 

n»i 2 ~mmm i o ©v^ nrowriti: t s stia 
[0165] c hks^ 1 2 ] *mmm-?ti, mmm 4 t 

[0166] #Hi60tJ-ctt:#'<-# 1001t LT, p"n 
ERlDLClKl 0 0 2a*5<tt/l 0 0 2b«Lfc75 



[0 16 7] #3afc09t?H\ g&ft0ij4fcl£oTELslS^ 
*T-(tMLfcSSt N #tit#l 0 0 3$rffllvC#^— *f 
1 0 0 1 fclfi^-g-fr-frSo ^LT, AA-M10 0 1© 
iSS$|5(i->-^Wl 0 0 4T-Stih-r 5 „ *j|Jg^J-efflV^5 
*Mk# 1 0 0 3 tSZ&is-A'tt 1 0 0 4 tgg LT(1, H 

[0 16 8] ftfc, *«^ro«^(i!8BJ!»*Jiro® 

& mmm 1 - 1 1 »v ^-r 1 1 s * 
[oi69] mmm 1 3 ] ^msey-eia, hi^j 4 k 

joV^T El 9 LfcK*«3&fc±tf*!S0!l 8 tfc^TEl 

t?r±ia 9 testis ufcuiBsmsria 1 9 (a) 1151; 

»^LfcH]!SSS:01 9 (B) t^-f. 

[0 1 7 0] Ell 9 (A) t*3V-C, 3 4 0«y-^IB 
S, 3 7 9 tt««EW«&i», 6 0 4 fi^- bSa«-r'fc5 0 
r^P.ro^iiEg^^JSLTV^o 160114 
El 10 (A) tSLt^yf^TFL 1 6 0 2(1 
El 10 (B) |H*Lfc««ffllPTFT, 1 6 0 3ttEll 

0 (C) t^Lfcfti 6 ?**, 1 6 04ttELiK*fc 

5o 

[0 17 1] LfcH**r9*^^A'«(ii-5 
#-g-t(4> #K 2000-1 1459 2 -^(-IB^roPfj 

[0172] 7k^s El 1 9 (B) ^-^oV^T, 1 2 0 3 (4 

y-xmm, 1207 1202 tty— h 

fc, 1 6 0 5(±H1.6 (A) iC/^Ufc^-Y yfy/TF 
T, 1 6 0 6(1E116 (B) t*LfcW«#JWTFT, 

1 6 0 7 |±H 1 6 (C) fcTFLIZiSmmi. 1 6 0 8 (4 
ELlf, 1 609lffl4TFTffc5 o 

[0 17 3] ^ij^i^bfcH^^x^^/kPfji-s 

*-&(i(4, tl¥ 1 1 - 3 3 8 7 8 6 ^r\Ctm<omW)Jf 

[0174] ft*j, *%Mm<Dmmmw<DmM(oB 
m, mmm 2-12 cov^-f ti<om^ 1 1 g * ta*-&*> 

[0175] 1 4 ] ^^Jg^J-C-ttT ^T^f7V 

[0 17 6] ST, iW4ro«ig«ot, El 7 

(b) id^TSJtoT^x^yv h v ?xmmzfzi&ir 

5 0 fiU *HJS«-CH:SS 3 0 1 iT»M 3 0 2©! 

cfiiiiJii 7 o nmnbtix^^o ^mmxitmm 

m 1 7 0 1 LT#i,KS*)lI (#fe*S*K-Cba 
V) SrfflV^5 0 */<-W3 8 8 t LTf±, 7°y^ 



(14) 



Hfcffl 2 0 0 2 - 1 5 8 6 1 



1 7 0 2<Opiffil-ttDLCSil 7 0 3ajoJ;t^l 7 0 3b 
&WtbtlX^Z> 0 (120 (A) ) 
[0 17 7] ftt, r^r^y-r h ^^Sfi^M, 

yyit^uw^ts-tfT-wmu mmmi 7010 

*Hlfi^J-CW:7y^py>t LTH7 y 
ft® (CIF3) £fflV\ ftJR^tLTSiSSrffl^ 

^>£ffl^Tt>.g:V\, »tt*i4#(i5 0 0 s c cm (8. 
3 5X1 0-6m3/ s ) t L, SJSJ±^i41~l OTo 
rr (1. 3X10 2- 1. 3X103Pa) ir^tffi 
V\ MffiaStt^i. (jSffl6!)C(12 0~2 7 , C) 

[0178] fcfc, 7y^oyytl±mXFn 

-7 7ft® (C 1 F) , (C 
1 F 3 ) , -7yftl* (B r F) , H7yMI (B 
rF 3 ) , -7yflS3** (IF) t L < (4H:7 yft 3 
(IF,) SrfflV^5rt^t?#4o 7yft^P^y 
14,' 31*11 i SWIS3£*IK iroiyfv ^^©Wtt*^ 

[0 17 9] rro*^-, SilMT-fcSli^tt^y^V 
^SixS**, ^^fcl8S^5te©»^ US**, T^* 

{t;i[*^^tBHi-r i-efiJSIJl 1701 tfwittfc^y 

[0180] **Jft^©*&, Mffl 1701 11IML 

ft/cBf£-?S«3 0 1 t TiMl 3 0 2*i#«£*L5„ - 
<Ot#, TFTXt/EL*^tt»IBSSrS(SLT^§n 
TV^tfS, 7°y7,=fyV7 4 )VJ± 1 7 0 2 £ ftfd^ 
■e»5„ (0 2 0 (B) ) 
[0181] ^rof»JffiSffitt*tH«A^J;5#«2 0 0 
0-008403 ^icfB«£ft;fc&ffi&3lffl-f *Ui~& 

l/\ $fc, #12 0 0 0-0 7 1 6 7 3^-t|H*SiXfc 

[0 18 2] jfcfc, HI 2 lKSt £5i-, y°7^f-y^ 
y^lVK 1 7 0 4CDpi5ffi(c:DLCSIl 7 0 5 a, 170 
5b£l§:(7, *W±tSffiJi (R) 3 9 la*3j;t/*feS 

(B) 3 9 1b«U iil3 9 3«LT*7 

TS&fl!S3 0 2tflS9^t>*5. 
[ 0 1 8 3 ] ifmmm^m^, TFTfeit>*ELiW 
7° 7 * f- V 9 7 4 IV A fc»4ftfctt« t ft o T V % 5 fc 

•f 7 * f- V V ? -f iv M, XWM * frX ^ « 1t lb , »MT*4S 

[0184] Cgjfcftl 1 5] *»W*Sllti-Sfc*>fco 
TELI^ Jgfifci- 5 fc ft Kffl V > 5 OM&WtoW Srl2 



W:t Lfc*&toV^-ClftM-r5o B2 2fc*SVvt2 0 1 

S„ n-K£2 0 1fcttSW53R2 0 0a##*.b;h., ft 
^2 0 03)111^74 1, 9 ~-7fsft?#>7° 4 

2, %zwfA 3Rxfv~-?})-#>7° mmatfy 

[018 5] Si /VK/4 1 tt* -f y^;W7"f& 5 , a 

y^^^y^7"^*h5i^"bfc5U^77^^ 
jV7'%m^Z>Ws£hhZ> ! , %2;<)V7° 4 3n7*T'</V 
-?xh*), i^f%2/<ivrfA 3*?mru-?y-7?sy 
^4 4ti5n-KS2 0 l&fiKWEEU J*CK«1'< 
/W74 1 ^ITT^-zl^^^TM 2^I^SfS 
J±-f5„ ft*5, ?-#ftl-tf>'7°<Dttk><9\Z?l%~luV 

tf^&xfozm?7 4*#i/7°\Z7kft<Dm£\zmm& 

[0 18 6] St, 2 0 2T^£ft6<DW:E L*^<£>&§ 

StKttlS (*jlifef!]-e(4PJS) wgs^^sii-?. 
m&mmxh <o , ttj^a^ 2 0 2 rum** 2 0 ob^fi 

T'SHa^TV^. Stj^ffl^2 0 2ttEL«^ 
«7°p -t * ic J: o T«* «x.5 r t tfTZ 5„ 

[0 18 7] flfj^at LTii, t/y/yX^M, It 
ig^yXV^a, T^3~>7°9XvMa, ^ty75X 

[0188] if.%mmx\t, mm 1 0 o°cic»uft 
^bmimmmm^bfi^mm(omm^yy7°7 7:^ 

[0189] act, 203 iiifitia 15 ftmtm*f$. 

W1-5fcft©^*S-Cfct), (A) iP?^ 0 ^# 

£ (A) 2 0 3liSfft*2 0 0cSriiW5. 

#i&Lg^2 0 2 kam*\,t£\<^- hx^mmmatix 

*^»JT(4^*^ (A) 2 0 3 (i-nE?L£AJI 
fr 5. 

[0190] Rt, 2 0 4 lilfSt J: 19 
Hf1-.5/c&<7)^*^T-fei9, (B) iPf^ 0 

S (B) 2 0 4tt#ft*2 0 0dSrfl|A.TV^5 o Sfc, 

(A) 2 0 3 fcttH*L4V^- h-raHi£Sfi* 
tiTv^5 0 *n*«-ettj!S*a (B) 2 0 4 fc-CJEJU* 

[0191] st, 205 im^micx <0 ^T*E L#» 

«rJSj»i-5fc»0«3|lFS-e*)D, (C) irPf^„ 

(C) 2 0 5tt#ft3R2 0 0e«r#*.-O*3. * 
fc, (B) 2 04£ttB*L4V^-h-?*ffl* 

Klf^tbTV^5 0 **JSWTi4, (C) 20 5M 



(15) 
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[0192] ftfc, 2 0 6 ± <0 m»E L*m 

S:fifeKi-5fc»rolR3SST?&l5, (D) 

(D) 2 0 6(«M2 0 0f«:fl5*.T^5. * 
(c) 2 o 5 iltig^Lftv^- htfftffiJI 
KrSftT^a. *aa6«T?tt, m^M (D) 2O6M 

[0193] fcfc, 2 0 7 ttjSMISsfc: J; 0*T«E L#» 
^l*flI^5fcfcro^#^-T:-fe9, (E) iff^ 0 

sR*i£ (E) 2 0 7ttSNftS2 0 Og&flgx.-C^a. * 
fc, %*g (D) 2 0 6 ifiU^L&V^'- h-e*K* 
SrSftT^S. ^HM^Tfl, ii#S (E) 2 0 7t*J 

[0194]*^ 208 i <o ^nmizti 

Ki-5fc»©S8#^-eS)!9, (f) tuf^. sg* 

£ (F) 2 0 8tt#ft*2 0 0hfcfl|*.T^5. 

^ifS (E) 2 0 7 iiid^L&V^- 

tiTV^S. *£*0!|-?H3K*3 (F) 2 0 8l:tl^(l 

[0195] fcfc, 2 0 9 fi|s#£t «t <9 ^tftt14£j& 

«-f5fc*o«#s-e*)D, (g) tw&o mm 

£ (G) 2 0 9(4SWl3R2 0 0iSr4iA.Tl^5. 
5&#S (F) 2 0 8 tttH*L*v^~h-e*MJSWr$ 
ftTi^a. *&jfeffl-?tttt*£ (G) 2 0 9Cti^a 

[0 19 6] 2 1 Otei^ScKJ; <0 E Lm^m 

#m *ja§ii-afc»©3iMrst?fcD, ss*s (h> 

iPf.S. (H) 2 10iiiM2 0 0j«X.T 

V^3 0 3s«S ( G ) 2 0 9 tttH*L*V^-h 

[0 19 7] #&jfc0ij-m, 3S#S (H) 2 1 oi;t, 
ELifO|Si/i5ftii LTA1-L i^HI 

fiJc-f&o 4*5, Jl»]jgroi^tL<f4 2KiiM-r5^* 

t * = 9 a t *$mnt+z r 1 1 wrtgT'fe So 

[0198] 2 1 1 tt#t±gT-fc 15 , 2 0 

Ok&fllxL-CVS. (H) 2 1 Ottilia 

- > 3 Vfljg £ L T D L C ( ¥4 + * ^ K 7 -Y * * - # 

[0 19 9] DLCit4:»j41-SK:f±^y^SEfcb< 
tt/7XvCVDft^V^I«V\ DLClfiSIi» 

e, 1 0 o*C£JiToaflE*ii-eriw-et5fc«>, siftttw 
-efcs. *fc, «H5«^s«<»am^av^fc*, e 

L«^-©^bSr»*J1-5a*t>»!#-e*5. **s, * 
MMWr'l&i&irZ d l cBSttS^stfKt) b < fi^ft£l 



[0 2 0 0] DLCSIipt7 5/*^7K*^^P 

LTt>&V\, ifc, DLCMffroSfe*»ftS:lxi 0i8 
atoms/cra3«Ti-r5 r t "Clfeilf roSil^SrffiS^f* r 

[0 2 0 1 ] ft^t, 2 1 2(4T^p- K^T-fet), # 
«JR2 0 01fr«|*.-C^$. ELsS^s^StbfcSS 

[0 2 0 2] JJLbOj; 5 t, 0 2 2(iipL.fcJ*fllgg^ 
tt'^CE LST-^i^fl tit A-T 
^MtB^-f t^tffcfe, ffSttroffiv^E l*S§£S& 

[0 2 0 3] S&fc, *lWJlc^Lfc/&l!ggB»#& 
as, flsftjR*? <t t>*»i£^ & = > br - * ftjffl t i <9 »j 

[0204] *3l^s«^c*Lfcla■BS■^^fflv^T 
*<JJ<B&ft<ojBtt, HIS^J i~i4 1* Lfcv^tirom 
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(T. Tsutsui, C. Adachi, S. Saito, Photochemical Proce 
sses in Organized Molecular Systems, ed. K. Honda, 
(Elsevier Sci. Pub. , Tokyo, 1991) p. 437. ) 
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e 395 (1998) p. 151. ) 
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[0 2 0 9] (M. A. Baldo, S. Laraansky, P. E. Burrrows, 
M. E. Thompson, S.R.Forrest, Appl. Phys. Lett. , 75 (199 
9) p. 4.) 

(T.Tsutsui, M. -J.Yang, M. Yahiro, K. Nakamura, T.Wat 
anabe, T. tsuji, Y. Fukuda, T. Wakimoto, S. Mayaguchi, 
Jpn. Appl. Phys. , 38 (12B) (1999) L1502. ) 
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[0211] &,±.(Di. 5 l£Hfi9®jg^e50»3te383te 

©jbms, mmm 1 ~mt«i 1 5 ©v^n©#j*t t s * 
[0212] cuaE^j 1 7 ] *mmmxiz, iiM4c 

Jo^TE|7 (B) (C^LfcEL*^-3 8 SWMWiM 
fco^T|I|2 3£rffivvrBiW-t-3. ft*5, 
-fEL*T-ro#3£0iJf4g]7 (B) COE L*-? 3 8 5 ©g|3 

£11 2 2 (r^Lfc^gT*{^tfc^J^^-f- 0 
[0 2 13] fits, *SI*6WT?ELJi*r»J*-*-5W»tt 

[0214] i-r, H 2 3 (a) f±, mm mmmm) 

5 1 ±K]E?L&A1 5 2 , jE?UIj£JI 5 3 x 5 

4 , m^-mmm 5 5 , m^&Ai 5 6 iwts 5 7 * 

fIlbfc#5gWEL*^Tfe5„ 443, M15 4IJ 



v\ 

[0215] ^mmmx-it. itu^a^ 202 -ens 5 1 

©*B5feSS:fTV\ (A) 2 0 3 "CETLffiAS 5 

2 j$MSFS (B) 2 0 4 TE?L«n£Ji 5 3 &® 

J*U (C) 2 0 5~Ifi (E) 2 0 7T-M 

15 4*MU $*£ (F) 2 0 8 TiMntif 5 5 
£JBfiScU *»gS (G) 2 0 9T'tfSAl5 6?rM 
U (H) 2 1 0t|S5 7£fMi-5„ 

[0 2 16] ftfc, 111 2 3 (B) il, ffift (liDtflS) 

5 1 ±^7£?LaAS 5 2 N jEiimmm 5 3 , 5 

4 , m^-aAS 5 6 js j: umm 5 7 intuit© e 

[0217] *njsfiajtf is, tu^a^ 202 xmm 5 1 

©*ffi&#4:fTV\ MMM (A) 2 0 3T-E?L£A)f5 
(B) 2 0 4 -eE7L«J2t« 5 3 SrJg 
fifcU (C) 2 0 5-ItI (E) 2 0 7"P|S3fe 

15 4^MU (F) 2 0 8 £oii!£*T, 3£ 

*£ (G) 2 0 9 T-W^ttAS 5 6 SrtfMU &*£ 

(H) 2 1 0fSS5 7«r»jatt-S. 

[0 2 18] Rm, 13 2 3 (C) ft, ISffi (■*««) 
5 1 _hfc]E7lttA« 5 2 , %%M 5 4 , ft?N)&l 5 

5, «^&A«5 6 S3 ±0*1**5 7£««L/i:«jg©E 

[0219] #3ijfe#ij-e«\ tu&a^ 2 0 2 THM 5 1 

©SftfflifcS&fTK (A) 2 0 3 T*IE7LttAS 5 

2&JB#U (B) 2 0 4£3I®$*T, 

(C) 2 0 (E) 2 0 7T«15 4» 

U (F) 2 0 8-e«^«JSS5 5Sr^fifeU ffi 

*g (g) 209 T-m^-aAS 5 6 zitm u 

(H) 2 10T«5 7«t5 t 
[0 2 2 0] 123 (D) 14, Hffi (iBSfltffi) 

5 1 ±(C]E?LaAS 5 2 , 5 4 , &AJ1 5 6 

asitfissSs 7*aSLfc«3iroEL*^-efe5. * 
fc\ f§5tJf 5 4 tt*. HT^*fj©L7bZ«Sroa3tS 

[0 2 2 1 ] *H16flf!|T?tt, Wftiaa 2 0 2 XWiU 5 1 
©*ffiSfc#«:fTV\ (A) 2 0 3 T]E?Li£A« 5 

2£Jgj$U 3K*£ (B) 2 0 4£ffii!£-£T, 
(C) 2 0 5~Ifl (E) 2 0 7 X°m%m 5 4 
U (F) 2 0 8 £iIi!£*T, (G) 2 

0 9 T-a^EAS 5 6 MM (H) 2 10 X' 

mm 5 7Sr»jjM-5. 
[0 2 2 2] 9c(i, 123 (E) (4, PIS (®*1«) 
5 l±i^^7^^-5 8, E?L-iiAS5 2 N !£3tS5 

4 , m^-SiSs 5 5 , «^aA« 5 6 *5 xxrpm 57* 
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©*ffi3fe#£fTV\ (A) t^7^^-5 8» 

iU (B) 2 0 4-T?IE?LaAS5 2*r»*U 

IPt^ (C) 2 0 5-Iti (E) 2 0 7-?SHtS5 4 
e«U &4frS (F) 2 0 8 5 5 fcj&fc 

U (G) 2 0 9 "Cm^aA* 5 6 SrJgfife U ^ 

mm (h) 2 1 ot-iss5 7fr»tfi-5. 

[0 2 2 4] 0 2 3 (F) !i, Plffi (■««<£) 

5 l±|I^7X^-58, T£?L'&AS5 2, 3§7tJI 5 

4 , m^mxa 5 6 & i xrmm 5 7 zmm Lfc«jt© e 

L*T-T-fe5 0 4*5, i3tl5 4l», if^*fj£L 

[0 2 2 5] ^Hffi^lTte, tufeffl^ 2 0 2 "edS 5 1 
<75*E&#%m\ (A) -e^7^^-58Srf 

J8U MVM (B) 2 0 4TJ£?LffiAS5 2£ftMU 
£*£ (C) 2 0 5~iff (E) 2 0 7-e!§7tl5 4 
»*U $*£ (F) 2 0 8 £il:I£*T, 

(G) 2 0 9 T'*-?-£AJf 5 (H) 
2 1 0T1tffi5 7 ZMfctZ). 

[0 2 2 6] £Jl±(75j;5t, m*t£W&(OELm z ?%M 

jfrt-5*&fc*5vvrfc, 02 2i^LfcJ; 5&j&K£fll 
1 5 cov N-f i t i * «fl^t>*T^ffi1- 

[0 2 2 7] CHlfi^ll 8] #»H«:&ttL-OBj££;h, 
T RJ! 5 V ^#3f t «n, L t> Sif ft ^ J£V \ 

[0 2 2 8] ^MSWwSSaSfti LT(i, bT7*^-*p« 

A, tj-^-t 2 '^, ^§!^~y-7v^=i;/t° ;J .- 
9, »ffiB, ttfl^AaStSI^tH) , iB» 

*y (CD) , u-iF-x-f** (SMlFffl!) (LD) 
X(4x^^/W<— $-94^7*4*9 (DVD) ^(OfS^ 

£0 2 4, 0 2 5 Cl^-To 
[0 2 2 9] 02 4 (A) liELf-f^^K^D, 
Ift2 0 0 1, UmiH 2 0 0 2, 2 0 0 3^ 



ELr-f^/Wttgf»fe5fc^s/^ 
74 lifi&mft<. «*7 f -f*:7W.fc!3t>»v^S8 
fc-f 5itm5„ 

[0 2 3 0] 024 (B) iitV^TJ/- 7-?&>9, 
2 10 1, 2 10 2, ^T^A^gP 2103, »^ 

*^s/^2 1 04, ^yr!)-2 1 05, gfcflS 2 1 0 
6£^tf 0 *«M©»*S11tt*^SlJ2 1 0 2fcfflV^5 
rims. 

[O2 3l]024 (C) Ht^**^^^ * 
#2 2 0 1 , 2 2 0 2, gaggB 2 2 0 3, Wfe* 

A 2 2 0 4 £-^tf 0 *^^ro^7tKB(ift*IH5 2 2 

[O 2 3 2J 024 (D) liffi«fr£«;tfcHifeB£ 
(A#WKttDVDW£3£S) TNfctK W2 3 0 
1, gBft£# (CD, LDSfeliDVDf-) 2 3 0 2, 

y f 2 3 0 3 , 3» ( a ) 2 3 0 4, «^g|5 
(b) 2 3 0 5£#tf„ (a) LTHMt 

#*r**U «^g|5 (b) tt±t LT**flH**ra*i- 
4&9Jo«%£t1ttt::ftb**» (a) , (b) 

[0 2 3 3] 02 4 (E) ^/U) = yt° 

a-^-Cfc5 N W2 4 0 1 , **B8 2 4 0 2, Sttffi 
2 4 0 3, $fM-< 2 4 04, ^UXOyl-24 
0 5 Sr-^tf. *^B^©S«,7t^ai4*^SP 2 4 0 2 

[0 2 3 4] 02 4 (F) |i^-yt*ayta-^1f 
fe "3 , 2 5 0 1 , t#2 5 0 2, 2 5 0 3, 

K 2 5 0 4 ft^tf. *»H©*ft«*H*5*» 

250 3tfflv>5r.t*s-e§5 0 

[0 2 3 5] ftj3, ff*WKELtmo»*IME^flS< 
[0 2 3 6] ifc, ±fB« ; f : SBtt'r ^-^-.y b^C 

at v (7-7*;i'7vt') zon^MismMzmzx 

[0 2 3 7] IS3tfi^ltt«3tU■CV^5^fl5^stt^ 
m*#«B^*-^— r^^-oj; 5 4i*llfil«:±tt 
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[0 2 3 8] -rT?ia2 5 (A) {^S=«|gT'fo <9 , * 
W 2 6 0 1 N *^(±l^g|5 2 6 0 2, ^A^IflS 260 
3 , 2 6 0 4, Sfe^-f yf26 05, /Vrt 

2 6 0 6 £^tf„ #3S9!ro383fe3£«f±£*SK2 6 0 4 t 
fflV>5 r t ^T'# 5„ /i*5, *^g|3 2 6 0 4 fiJife©* 

[0 2 3 9] El 2 5 (B) |J*-^f-f* (* 

ftffl^-xV 9 , 7 0 K S^g|$ 2 7 0 

2 , ftft^-l' yf2 7 0 3, 2704 #3893© 
f83teSB«:^8B2 7 0 2tfflv^?,r tas-c*5. 4 

2 7 0 4 ttJiferoirjftt Sr^-T S r i: Til 

[0 2 4 0] Sfefc, ^"feyf-^rt/ft^*, ffifflStilt© 
955 $ Srttfti't-S^SrKtta ^ i TftfflStit©BJ33 * 

y hy^ hJtr-i oo~i 5 o©ws££flfc{S-c#;h,»i 

ffl^tf s 933V^f«&©ffg£±ttXE^-t< U 
[0 2 4 1] W±©«(C, #3PJ3©jIfflfalil*llfcTJ£; 

ispy i 1 7 ©«^£ g * ta^fc-frfc e l is 

[0 2 4 2] 

[3893 ©&*] #»K*l£!Ii-5;i£^7?7 1 -f:7V h 
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iiai] mmwmmn&z^-fm* 

[12] B*S[5©frBt*§£*-f 1, 

[ei 3] m%u<Dmmmm*7F-r®o 

[14] B*g|5<73ifB*5g%*i-Elo 

[E15] B*a&J;l/lZ»0!&©#KXS£^-f 
Eo 

[16] B^fcitfESiliIB&rofftKig&^-f 
E, 

[17] B*a*5iU ? .iifJ0S§<7)^XfS^7^i- 

[18] B$&£ £l>iri&@SS©tf*Xg£^1- 
Eo 

[19] H»©iIll?r^tlo 

[010] BsSHBroBfffifllSSr^-t-a. 

[Eiii e L%ftmw<D®&mj&*^-rm<, 

IE 1 2 ] e L$S3fc««©±ii*5£*3 zxmmmmz 

[in] e L*3t§gtt©±ffi«5tso xxmt&mm* 

*-fE„ 

[114] ffiH»©±B«Jt*:*i-H. 

[115] mmw-tmmmz^-tmo 

[116] B*a«ifs*5S^*-f-io 

[117] B*«*J:tMB»lI*OfP»IfiSr*i- 
H. 

[us] mmn& xximmm^nimiLU^^-r 

Eo 

[ii9] mjuom&miti&iMrw. 

[12 0] B^gprof^KxeSr^i-ia. 

[E2i] mmwmmmmzfF'tm, 

[122] -r y^-f v*aori«ffi*o*ril**i- 
H. 

[12 3] EL*^ro«3gfir*-Mg. 

[12 4] «««*ro*^JS:^i-|il. 

[12 5] HM3m©JWI^J£^-f 1„ 
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